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I 
This invention .has zeference fo improvements 
relating to submersible electric,motors. 
Submersible, electrie motors generally are of 
the. squirrel cage type and.in the.larger sizes .of 
such motors particularly,.some difficulty is expe- 
rienced in obtaining efficient coo]ing, and. the 
present inentïon bas for ifs object ,o make pro. 
vision foc-ensuring the adequate cooling of sub- 
mersible electric motors of .the squirrel.cage, type 
o all sizes in a manner whichis capable of being 
sdapted fo submm:sible electric motors of the 
squirrel cage type of existing design without 
necessitating any material.constructional, alt.era- 
tion thereto. 
:Accor.dingly the invertion consists of .an.im- 
prov,ed submersi,ble electric motor of-the.squirel 
cage,type.in v:hich a surface.bounding.,the space 
between the rotor, shaft and. the inner, periphery 
of the roto core isgrooved spirally.and in which 
the curer periphery, of the roto core .is grooved 
spirally .but .with the greoving of. opposite hand 
to the grooving. of .the. surface af>resald, and in 
which the groovings are open to the spaces 
through which .the coolant is. to. be circulated 
whereby hen:the motor is.in operation the rota- 
tion.of the.rotor induces a. circulation, of coolant 
in- the groovings .with, the .direction of circulation 
induced .in. the grooving in a surface .bounding 
the spacebetween.the rotor shaft and the.inner 
Periphery of .the.rotor cote opposite to the direc- 
tion.of.circulation induced,in the.grooving in.the 
curer .periphery.of the rotor core, thereby occa- 
sioning .and ensuring a continuous' circulation of 
coolant through the space between the.rotor: shaft 
and the inner Periphery of. the rotor c,ore and 
through the space between the,.rotor and the 
stator. 
An. embodment of the, invention, will new be 
descrlbed -v:ith: particulr.reference,to,the accom - 
panying drawgs Which illustrate the:invention 
in ifs application,to.a:snbnersible,electric motor 
of the squirrel cge type as incorporated in the 
well .known Bereserd submersible: electr.ically 
drien pump. 
lin the:drawings: 
«Figure 1 is a conventionalised represen"tion 
partly in elevatlon anipartly in vertical, section 
of.ttïe motor section of a, Beresford submersible 
electrically, drivenpump incorporating, the.inven- 
tion. 
 Figure 2.is a iev: partly in elevation and partly 
in section, and on an.enlarged scale, o£ the rele- 
vant, part of: the actual constructional .orm of 
the electric motor section of. a Beresford sub 
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mersible electrieally, driyen- pump, incorporating 
the:invenion. 
Figure 3 :iS a side,elevation of the rotor utflised 
in the ,electric motor, fllustrated in Figures 1 
 and 2. 
Figure. 4..is a side elevation of-the rotor shaft 
utflised, in the construction of the rotor fllus- 
trated in Figure 3. 
Figurebis a cross section of.Figure ,3 taken on 
10 the plane indicated.by the line -- .in Figure 3. 
In .the drawings like numerals of reference 
indicate simflar parts in the several views. 
As thegeneral arrangement, construction and 
mariner, .of, operation of the Beresford sub- 
15 mersible..electrically .driven pump, is well known 
it will suffice for present p.urposes ,te state 
that the motor section,of the. sa-id, pump, as fllus- 
trated in conventionalised form in Figure I in- 
coporates: 
0 
(a), An-curer casing- ! 0',ci a, non-ferro,us metal, 
(b) An electric motor of the squirrel,, cage type 
having 
(i) A stator lJ which is associated in. fixed 
25 rèlationship,with,the casing ! 0, 
(il) A rot.m- shaft I, the upper, end portion 
of .which i,s rotatab!y, mounted,in .bearings 
! 5, .whi!s, the. low.er end portion is.rotatably 
,mountedin,bearings .f , and. 
30 (iii) A. Jam.. ted. rotor, .core 13 which is 
mounted on .and, keyed ,to the rotor shaft 
(c) A rese'voir. II for ,a lubricant.and coolant 
.consisting: of an emtùsion of off and wafer, 
35 secured to the. bottom- closure member 101 for 
the-outer casing 10, 
(d) A closur.emember 10 for the-upper end of 
the, curer, casing: which i,s. surmounted-by a 
casing I $,wkich also surrounds, the upper end 
4O portionof,he ,rot0rshaft 
(e) A, sleeve :1 which.surrounds the- core 13 and 
screens the saor..:l 1, 
(]) Passages. and slaces .ïOl placing, the-,spaces 
surr0uniing the:.mtor shaft I  _and .rotor core 
45 13 in communiction,w.ith.the reservoir Il and 
with:the interi0r of the.casing 
-ACc0.rdingtotheillustrted embodiment, of the 
invention the rotor shaft 12. is provided with a 
50 right hand spiral groove 121 of: semi-circular 
shape in cross section the lower end-. of whlch 
opens into the space 20:1 surrounding the lower 
end portion,of, the-r0to- shaft. IL whilst, the-other 
.end-of the said-groove. 1,2:1 opens into.the space 
55 .02 sùrrounding, the-.upper, end portion of fhe 
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rotor shaft 2, said groove 2 also betng open 
throughout its length to the space 203 between 
the outer periphery of the rotor sha.ft 2 and 
the inner periphery of the rotor cote 13. The 
right hand formation of the groove 2 ensures 
that when the rotor shaft  2 is rotated in a clock- 
wise direction ]ooking from the top, circulation 
of the coolant is induced through the space 203 
between the outer periphery of the rotor shaft  
2 and the inner periphery of the rotor cote 3 10 
in an upwards direction. 
The outer periphery of the rotor cote 13 is pro- 
vided with a left hand spiral groove 31 of rec- 
tangular shape in cross section which ls open 
throughout its length to the sPace 204 surround- 15 
ing the outer periphery of the rotor core 
The turns of the groove  2  in the rotor shaft 
 2 are alternated with the turns of the groove 
in the outer periphery of the rotor cote 
The left hand formation of the spiral groove 20 
31 in the outer periphery of the rotor core 
ensures that when the rotor cote is rotated in 
a clockwise direction ]ooking from the top cire 
culation of coolant is induced through the space 
204. 
Thus vhen the motor is in operation there is 
a continuous circulation of the coolant through 
the spaces 203 and 204. 
If preferred the outer periphery of the rotor 
shaft 2 and the outer periphery of the rotor 30 
core 13 may be provided with more than one 
groove 12 I, 13 I. 
Moreover if preferred instead of grooving the 
outer periphery of the rotor shaft 12 the relevant 
grooving may be provided in the inner periph- 
ery of the rotor cote 
The rotor shaft 12 is provided with impellers 
122, 123, 124 which are turnable therewith, the 
impeller 122 discharging directly onto the wall 
of the sleeve 10 slightly above the place of dis- 40 
charge from the groove 121 which also is di- 
rected onto the wall of the sleeve 10 (see Fig- 
ures i and 2). 
The suction of the impeller 124 is assisted by 
holes 211 in a stationary part 21. 
It should be pointed out that on the assembly 
of a motor the whole of the interior of the 
outer casing l0 is filled with coolant as well as 
the reservoir 17 and that the coo]ant which fllls 
the space 206 surrounding the upper portion of 50 
the rotor shaft 12 and the space 20 surround- 
ing the sleeve 16 which carries the bearings 
15 for the upper end of the rotor shaft 2, 
caused to circulate downwardly through the 
space 206 and upwardly through the space 55 
2 by the action of the impeller 122 and the 
reaction due fo the said impeller 122 and 
the groove 121 discharging coolant directly onto 
the wall of the sleeve 10 in close proximity. 
The manner of circulation of the coolant in 60 
the illustrated embodiment of the invention is 
indicated by the arrows in Figure 1. 
It will be a.ppreciated that the invention en- 
suïes an efficient and continuous circulation of 
6.5 
coolant in the space 203 between the rotor shaft 
 and the inner periphery of the rotor core 
13 and in the space 204 surrounding the outer 
periphery of the rotor core 13 thereby ensuring 
more efficient cooling than bas been attained 70 
heretofore. 
Furthermore it will be appreciated that the 
invention is not limited to submersible squirrel 
cage type electric motors as used in the Beres- 
lord submersible electrically driven pump but 7 

may be applted to squlrrel cae type submersible 
electrlc motors of other constructlons. 
I clalm: 
l. A submersible electric motor of the squirrel 
cage type incorporating a ]iquid tight casing 
which is required to be fllled with a ]iquld cool- 
a.nt and  rotor comprising a cote and a shaft 
which are enclosed within said casing and which 
has spiral grooving in the outer periphery of the 
cote of the said rotor and which has spiral 
grooving in a surface bounding the space be- 
tween the inner periphery of the said cote and 
the rotor shaft on which said cote is mounted, 
said groovings being of oppesite hand with the 
inlet of the inner grooving and the ourlet of the 
outer grooving opening into the saine portion of 
the liquid fllled casing and with the ourlet of 
the inner grooving discharging on fo the bound- 
ing surface of the casing in proximity to the 
inlet of the outer grooving whereby, when the 
motor is in operation, the rotation of the rotor 
induces a circulation of coolant in the groovings 
with the direction of circulation induced in the 
inner grooving opposite to the direction of cir- 
culation induced by the outer grooving thereby 
occasioning and ensuring a continuous circula- 
tion throuh and around the rotor cote. 
2. A submersible electric motor of the squir- 
tel cage type incorperating a liquid tight casing 
which is required to be fllled with a liquid cool- 
ant, a rotor comprising a core and a shaft which 
are enclosed within said casing and which has 
spiral grooving in the outer periphery of the 
core of said rotor and which has spiral grooving 
in a surface bounding the sPace between the 
inner periphery of the said cote nd the rotor 
shaft on which said cote is mounted, said groov- 
ings being of opposite hand with the inlet of 
the inner grooving and the ourlet of the outer 
grooving opening into the same portion of the 
liquid filled casing and with the ourlet of the 
inner grooving discharging on to the bounding 
surface of the casing in proximity fo the in]et 
of the outer grooving and inner and outer pas- 
sages for circulation of coolant in a part of the 
casing not occupied by the rotor cote with the 
ourlet for the said inner passage dapted to dis- 
charge on to the bounding surface of the casing 
in proximity fo the place of discharge of the 
ourlet of the inner grooving aforesaid so that 
when the motor is in operation the rotation of 
the rotor induces circulation of coolant in the 
groovings with the direction of circulation in- 
duced in the inner grooving oppesite to the di- 
rection of circulation induced by the outer groov- 
ing thereby occasioning and ensuring a contin- 
uous circulation through and around the rotor 
core whilst the reaction due to the two strems 
of discharge from the outlet of the tnner groov- 
ing and the outlet of the inner passage occa- 
sions a separate circulation of coolant through 
the inner and outer passages aforesaid. 
3. A submersible electric motor of the squirrel 
cage type incorporating a liquid tight casing 
which is required to be fllled with a liquid cool- 
ant, a rotor comprising a cote and a shaft which 
are enclosed within said casing and whtch has 
spiral grooving in the outer periphery of the 
cote of the said rotor and which has spiral 
grooving in a surface bounding the space be- 
tween the inner periphery of the said cote and 
the rotor shaft on which said core is mounted, 
said groovings being of oppesite hand with the 
inlet of the inner grooving and the ourlet of 
the outer grooving opening into the saine portion 
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of the liquid filled casing and with the ourlet 
of the inner grooving discharging on to the 
bounding surface of the casing in proximity to 
the inlet of the outer grooving whereby when the 
motor is in operation the rotation of the rotor 
induces a cfl'culation of coolant in the groovings 
with the direction of circulation induced in the 
inner grooving opposite to the direction of cir- 
culation induced by the outer grooving thereby 
occasioning and ensuring a continuous circula- 
tion through and around the rotor cote and 
means for assisting in the circulatiqn of coolant 
to the in]et of the inner grooving. 
4. A submersible motor of the squirrel cage 
type incorporating a liquid tight casing which 
is required tobe filled with a liquid coolant, a 
well in the lower portion of said casing, a rotor 
comprising a cote and a rotor shaft which are 
enclosed within the intermediate portion of said 
casing and which bas spiral grooving in the outer 
periphery of the cote oï the said rotor and which 
has spiral grooving in a surface bounding the 
space between the center periphery oï the said 
cote and the shaft on which the said cote is 
mounted, said groovings being of opposite hand 
with the in/et of the inner grooving and the out- 
let oï the outer grooving in communication with 
the well aforesaid and with the ourlet of the 
lnner grooving discharging on to the bounding 
surface of the casing in proximity to the inlet 
end of the outer grooving, inner and outer pas- 
sages for circulation of coolant in the upper 
portion of the casing above the rotor cote with 
the ourlet for the inner passage adapted to dis- 
charge on to the bounding surface of the casing 
in proximity to the place of discharge of the 
ourlet of the inner grooving, so that when the 
motor is in operation the rotation of the rotor 
induces circulation of coolant in the groovings 
with the direction of circulation induced in the 
lnner grooving opposite to the direction of cir- 
culation induced in the outer grooving thereby 
occasioning and ensuring a continuous circu- 
lation through and around the rotor cote whilst 
the reaction due to the two streams oï discharge 
from the ourlet of the inner grooving and the 
ourlet of the inner passage occasions a separate 
circulation of coolant through the inner and 
outer passages aïoresaid and means for assisting 
flow of coolant under pressure to the in/et of the 
lnner grooving. 
5. A submersible motor of the squirrel cage 
type incorporating a liquid tight casing which 
is required tobe fllled with a liquid coolant, a 

6 
well in the-lower portion of said casing, a rotor 
comprising a cote and a rotor shaït which are 
enclosed within the intermediate portion of said 
casing and which bas spiral grooving in the outer 
5 periphery of the cote of the said rotor and which 
has spiral grooving in a surface bounding the 
space between the center periphery of the said 
core and the shaft on which the said cote is 
mounted, said groovings being of opposite hand 
]0 with the inlet of the center grooving and the 
outlet of the outer grooving in communication 
with tl]e well aforesaid and with the ourlet of 
the inner grooving discharging on to the bound- 
ing surface of the casing in proximity to the 
t5 inlet of the outer grooving, inner and outer pas- 
sages for circulation of coolant in the upper por- 
tion of the casing above the rotor cote with the 
outlet for the inner passage adapted to discharge 
on to the bounding surface of the casing in 
20 proximity to the place of discharge of the ourlet 
oï tl]e inner grooving, means ïor effecting dis- 
charge under pressure ïrom the outlet of the 
inner passage aforesaid so that when the motor 
is in operation the rotation of the rotor induces 
25 a circulation of coolant in the groovings with 
tl]e direction of circulation induced in the inner 
grooving opposite to the direction of cïrculation 
induced in the outer grooving thereby occasion- 
ing and ensuring a continuous circulation 
3O through and around the rotor cote whilst the 
reaction due to the two streams of discharge 
from the ourlet of the inner grooving and the 
ourlet of the inner passage occasions a separate 
circulation of coolant through the inner and 
;»5 outer passages aforesaid and means for assisting 
in the circulation of coolant under pressure to 
the inner end of the inner groove. 
6. Submersible electric motor according to 
claim 1 in which the turns of the inner grooving 
,I0 alternate with the turns of the outer grooving. 
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